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INTRODUCTION
Immunoglobulin (Ig) heavy (H) chains each exist in two forms --a smaller form present in secreted Ig and a larger form present in membrane-bound Ig, the latter of which contains an hydrophobic region near the carboxyl terminus for anchoring the Ig in the membrane (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) . Transcripts of the expressed Ig a chain gene are processed into three predominant forms of a mRNA: two encoding the a chain present in membrane-bound IgA (am ), and one encoding the a chain present in secreted IgA) (a s). The a constant region (Ca) gene in BALB/c mice has been sequenced, and the regions of the gene which encode the three a mRNAs have been mapped (8, 11 ) (See Fig. 1 ). The carboxyl terminus present in secreted a chains is encoded adjacent to the third domain of the C region, and the single membrane exon is encoded by 193 nucleotides located -2.35 Kb 3' to the secreted terminus. The smaller of the two mRNAs for membrane a chains has a 3' untranslated region consisting of -365 nucleotides, and the larger mRNA for membrane a has a 3' untranslated region consisting of 1290-1340 nucleotides (8) .
Two alternative mechanisms for the generation of mRNAs encoding membrane-bound and secreted Ig H chains have been proposed: (1) alternative sites of termination of transcription, i.e. sites where RNA polymerase is unloaded from the DNA template, or (2) alternative sites of cleavage and polyadenylation of a single primary transcript which extends 3' to the membrane domain(s) (2) .
Evidence has been obtained supporting the latter mechanism for the alternative generation of mRNAs for membrane-bound and secreted p chains. Using the nuclear run-on assay to measure the rate of transcription from various regions within the p gene, including regions located 5' and 3' to the p membrane ( m) domains, Yuan and Tucker (12) showed that in normal B cells and in a B cell hybridoma the rate of transcription of the tim domains was approximately the same as of the C gene itself whether cells were synthesizing membrane-bound or secreted IgM. Similar experiments demonstrated this for the y2a gene also (13) . Recently, Danner and Leder (14) have also provided evidence that transcription does not terminate between the 3' ends of the p s and pm mRNA precursors. Furthermore, Kemp et al. (15) detected a small polyadenylated RNA fragment which hybridized with a probe for the m domain but not with a probe for the C domain and was of a size consistent with its production by an endonucleolytic cleavage of a polyadenylated RNA transcript encoding the p membrane domains near the 5' border of the membrane domains. Although one might expect to detect the greatest amount of this m fragment in cells synthesizing secreted IgM, this fragment was most predominant in a T lymphoma-plasmacytoma hybrid, and much less predominant in B lymphoma-plasmacytoma hybrid and in a plasmacytoma. Other investigators have failed to find this RNA fragment in hybridoma cells (14, 16 The RNA samples and HindIII fragments of x bacteriophage DNA were denatured with dimethyl sulfoxide (DMSO) and glyoxal, and fractionated by electrophoresis in 1% agarose gels in 10 mM sodium phosphate pH 7 (22) . The RNA and DNA fragments were blotted onto diphenylthioether paper (23) , and the blots were hybridized sequentially with nick-translated DNA fragments containing various segments from the expressed Ig a chain gene. In a few experiments, RNA probes transcribed by SP6 polymerase from inserts cloned in SP6 vectors were utilized (24) . Hybridization was performed in 50% deionized formamide, 900 mM NaCl, 90 mM sodium citrate, 0.6 mM disodium EDTA, 1 (25) . The IVS 1 probe was a 4.6 kb SstI-PstI fragment encoding the a switch (Sa) region and the 3' portion of IVS 1, cloned from the non-rearranged a gene present in I.29 cells (unpublished data). The C probe was a 1.4 kb MspI fragment from the cDNA clone pa(J558)13 (25 (22) . The two larger a mRNAs (3.1 and 2.1 Kb) encode the membrane-bound a chain and the smallest one, the secreted a chain (8, 17) . Only the largest a mRNA hybridized with the 0.7 Kb HindIII-EcoRI fragment labeled am3, in Fig. 1A (Fig. 2, lanes 7,8) (Fig. 3, lanes 8,11,13) Fig. 2) .
The reduced detection of large RNA in lanes 2-5 in relation to lanes 8, 9 and 11-14 is explained by the fact that the blot used in these lanes had undergone a few cycles of hybridization and subsequent denaturation prior to hybridization with the VH and and JH3-4 probes. The reduced detection of large RNAs in lanes 6, 7 and 10 is due to the fact that the RNA loaded was of lower quality than the RNAs utilized in other lanes. In addition, the IVS-1 probe contains sequences which are reiterated in the genome, resulting in the smear which partially obscured the a RNA bands. (Table I) (Fig. 3) .
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The next two smaller a RNA molecules, 5.6 and 4.65 Kb, have the properties expected if they were derived by splicing out the large IVS 1 (7.4 Kb) and the three small IVSs within the VH and Ca domains (521 bases), but not IVS 2, from the 13.5 Kb and 12.5 Kb am RNA precursors, respectively (Table I) . Only the larger of these RNAs hybridizes with the am3I probe (lane 13), and both RNAs hybridize with the VH' Ca, and am5 probes. (The faint 4.65 Kb band seen in lane 13, was due to incomplete removal of the previously hybridized amSI probe). The 5.6 and 4.65 Kb RNA species were not detected by the JH3-4 probes, presumably because of the combined effect of their low abundance and the fact that much of the region complementary to the JH3-4 probe has been spliced out; they also did not hybridize with the IVS 1 probe. These am intermediates were difficult to detect in ID150 cell RNA (Fig. 3,  lanes 9,12,14) .
Polyadenylated am RNA fragment
The next largest a RNA species detected in BFO.3 cells was a 4.0 Kb poly(A)+ RNA molecule which hybridized with the IVS 2, am5I, and am3m probes (Fig. 3, lanes 10,11,13 ), but not with the VH9 JH3-49 Ca or IVS 1 probes ( Table I ). The size of the 4.0 Kb RNA species is slightly larger than the size predicted (3.9Kb) if this molecule were derived from the 13.5 or 5.6 Kb am RNAs by cleavage at the polyadenylation site used to terminate the as mRNA (8) . This am RNA fragment was not detected in ID150 cells (Fig. 3, lanes 12, 14) . Previously we have shown that the germline a gene(s) are transcribed in IgM+ cells derived from the I.29 lymphoma (35) . However, the germline a gene transcripts detected IgM+ cells with the Ca probe (Fig.   1, lane 4) (Fig. 3, lane 12) , and approximately 10% of the amount of the 5.6 Kb am RNA (derived by removal of IVS 1 and retention of IVS 2), this is a minor pathway. In a similar study of the precursors for Ig i' mRNA, the removal of the two large IVSs appeared to always occur in the 5' to 3' direction (16) , although it has also been shown that IVSs are not always removed from the processors for vitellogenin, ovomucoid and s globin mRNAs exclusively in the 5' to 3' direction (37) (38) (39) (40) .
Polyadenylation may occur more than once on a single RNA transcript.
One of the more surprising findings of this study was the detection of a 4.0 Kb poly(A)+ RNA, which by its size and hybridization properties appears to contain IVS 2, the entire am domain, and to terminate at the polyadenylation site of the larger am RNA. Kemp et al (15) possibility is the fact that the precursors for both as and am mRNAs form less distinct bands and appear to be a lower proportion of the total cell poly(A)+ RNA in ID150 cells than in BFO.3 cells (Fig. 3, lanes 8, 9) . Furthermore, other investigators (14, 16) (12, 14) .
